For a 67-year-old man with diabetes mellitus, a 9-cm liver mass was found on CT during the diagnostic work-up for weight loss and fever. Dynamic CT and MRI showed a layered pattern of contrast enhancement suggesting the imaging features of the solid inflammatory mass. After tissue diagnosis of immunoglobulin G4 (IgG4)-related disease by gun needle biopsy, steroid therapy induced partial shrinkage of the mass on the follow-up CT at 4 weeks. On the 5-month follow-up CT with the maintenance of low-dose oral steroid medication, disease progression with invasion to diaphragm brought surgical intervention of right hemihepatectomy considering the possibility of combined malignancy. In the area of diaphragmatic destruction, focal actinomycosis was complicated in the main mass of IgG4-related disease. We are the first to describe a rare case of IgG4-related inflammatory pseudotumor, complicated by actinomycosis, showing an invasive nature that mimicked malignancy during steroid therapy in a diabetic patient.
INTRODUCTION
Hepatic involvement of immunoglobulin G4 (IgG4)-related diseases may reveal a broad spectrum of hepatopathies involving the liver parenchyma and bile ducts; among them, intrahepatic mass-formation has been rarely reported (1) . For the treat-IgG4-Related Hepatic Inflammatory Pseudotumor with Actinomycosis ment of histologically confirmed IgG4-related hepatic inflammatory pseudotumor, steroid therapy could be applied preferentially like other IgG4-related disease instead of surgical intervention (2, 3) . Meanwhile, there is a potential of secondary infection as a complication of long-term steroid use especially for the immunocompromised patients (4) . In this report, we describe a rare case of mass-forming IgG4-related disease of the liver complicated by actinomycosis showing invasive nature mimicking malignancy during steroid therapy with emphasis on its imaging features and discuss their clinicopathological properties.
CASE REPORT
A 67-year-old man came to our tertiary referral hospital for further investigation of his liver abscess. He was suffering from fever and diagnosed to have liver abscess in abdomen-pelvis CT and treated with antibiotics in an external general hospital. He had a history of 5 kg weight loss over 3 months. For three years he was on oral medication for diabetes mellitus and hypertension. Upon admission, laboratory results showed elevated alkaline phosphatase (Fig. 1A lower middle) . Positron emission tomography-CT showed a nonspecific strong fludeoxyglucose uptake (standardized uptake value = 9) ( Fig. 1A lower right) .
For histopathologic confirmation, sonography-guided core needle biopsy was conducted uneventfully, and the pathologic report described that the tissue was consisted of an abscess with abundant fibrosis and increased IgG4-positive lymphoplasma cells (about 30/high-power field) compatible with IgG4-related disease. The immunohistochemical stain results showed cytokeratin (ALK)-19 positivity in biliary ducts and anaplastic lymphoma kinase negativity. The serum IgG4 quantitation level at that time was increased to 2215.8 mg/dL (normal range: 800-1800 mg/dL). Oral steroid therapy started, and the dose of prednisolone was 40 mg/day for the first two weeks, tapered by 5 mg per 2 weeks until the dose reached 5 mg/day.
In the 4-week follow-up CT after the start of steroid therapy, the inflammatory mass partially resolved to 8.1 × 5.8 × 6.0 cm (50% volume loss) (Fig. 1B upper left) . Oral prednisolone medication continued with 25 mg/day for 2 weeks, 15 mg for the next 2 weeks and followed by 5 mg/day for maintenance. Second follow-up CT and MRI were performed after 4 months since the first follow-up CT, and revealed that the mass rather enlarged to 8.9 × 7.0 × 6.3 cm (139% in volume) since the last examination and expanded to the low- The imaging findings of IgG4-related hepatic inflammatory pseudotumor have not been specifically reported, and it is necessary to refer to broad-concept inflammatory pseudotumor. Considering that the liver involvement of IgG4-related disease is basically broad spectrum, mass-forming lesions may appear as nonspecific infiltrative masses with or without combined sclerosing cholangitis. The present patient showed the delayed enhancement of thick peripheral rind on the first dynamic cross-sectioning imaging mimicking solid organizing abscess or the majority features of various inflammatory pseudotumor in the liver (5, 6).
These findings have been also reported in inflammatory mass suggestive of infectious origin which were described as inflammatory myofibroblastic tumors depending on the positivity In summary, IgG4-related disease was identified by biopsy with imaging findings suggestive of inflammatory pseudotumor for the large mass with a gradually enhancing thick outer layer found in the patient with nonspecific symptom such as weight loss and fever. After the partial temporary resolution by steroid therapy, actinomycosis occurred as a complication of uncontrolled diabetes mellitus, therefore, the invasive nature of diaphragmatic destruction could not exclude the possibility of combined malignancy. In this report, we first describe the superimposed actinomycosis as the adverse effect of steroid treatment for a rare IgG4-related hepatic inflammatory pseudotumor. 
